Abstract: This research shows a business initiative that has been able to integrate into an environmentally sustainable food production system, such as poultry farming, a positive impact on food security and public health patterns of low-income populations in an emerging country. For a process that took 20 years, the adopted strategy has become a positive experience of sustainability and prosperity in low-income populations in Peru. The objective of the research is to conceptualize and identify the key elements of this experience so that its replication in other food production systems to impact favorably the prosperity of such vulnerable population. The Working With People (WWP) model, a validated methodology for analyzing the sustainability and prosperity of rural areas in Europe, is used for the analysis of this experience. The analysis shows that the presence of the three dimensions of this model (political-contextual, technical-business, and ethical-social) ensure the sustainability of a food production system that has an impact on the prosperity of low-income populations in emerging countries. This balance is important to enrich the connections between sustainability and prosperity, with other concepts such as core values in companies, public-private cooperation, food safety, inclusion and consumption patterns.
Introduction
The case study shows a private initiative that has integrated the perspective of an environmentally friendly food production, such as poultry farming [1] , into a positive impact on consumption and social inclusion, and a contribution to public health standards.
The Peruvian Poultry Association, founded in 1938, is a group of companies dedicated to raising poultry products, and which brings together the whole domain of companies in the sector. Currently, the eleven most important companies represent 85% of market share. On the initiative of the board of directors of this association, a system of poultry meat production has been developed in Peru, which has allowed to families who had had minimal access to any kind of animal protein to increase it steadily in the last 20 years.
During this period of time, the actions promoted by the Peruvian Poultry Association (APA) have generated production to grow from 400 thousand tons annuals to almost 2 million tons annually. In parallel, the annual consumption of low-income families has been increased from 10 kg per year to 35 kg per year. On the other hand, this initiative has also improved the health safety of poultry meat.
The objective of the research has been to analyze this case study with the purpose of extracting from it some lessons that can be recommended for the creation of food production systems that have an impact on the prosperity of populations with low resources in emerging countries. In this sense, the research question has been formulated as: What strategy can ensure the sustainability of food production systems that impact the prosperity of populations with fewer resources from emerging countries?
To analyze this experience, we have used the Working With People (WWP) framework [2] , a methodology previously validated for the analysis of the sustainability of production systems and its contribution to the prosperity of rural populations [3, 4] . This methodology allows identifying the critical variables of the success of an experience through the analysis of its three dimensions: territorial-contextual; technical-business; and ethical-social.
The analysis of the case study under the WWP methodology shows that an initiative of an association of companies can generate a system of food production that benefits the low-income people of an emerging country. This analysis underscores the objective of the business initiative must focus on the prosperity of society.
At the same time, this case validates the assertion that the strategy of a food production system that contemplates the three dimensions of the WWP model ensures the sustainability of a system that impacts the prosperity of low-income populations in an emerging country.
The article has been structured collecting, in the first place, some experiences on the sustainability of food production systems; then the methodology used has been described, including a detailed description of the case, its conceptualization and the elements that demonstrate its sustainability; thirdly, the case analysis under the WWP model is presented under its three dimensions.
Sustainability: Relevance and Scope
Two important controversial issues impact the present times: on one hand, the rapid increase of environmental challenges caused by the climate change and a greater awareness of the environmental impact; and on the other hand, the ethical requirement to contribute to prosperity of low-income population: poverty eradication and hunger [5] . Also, this dilemma needs to be solved in the medium term. At current growth rates, by 2050, an increase of between 60% and 110% in global food production will be needed [6] . And this increase will take place in a context of climate change and without compromising resources needed to serve future generations. Parallelly, according to the World Bank, the number of people under the poverty line of US$ 1.90/day in the world has increased in 2.5% between 2016 and 2017: increasing to 768 million of people [7] .
For Rockström et al. [6] , the solution to this dilemma must focus on the transformation of intensive agricultural systems, so that agriculture ceases to be the biggest global change factor to become a key contributor in the transition to a sustainable world. However, as Brklacich et al. presented , the concerns about the sustainability of food production systems is not only be confined to agriculture systems and their impact in the environment degradation [8] .
These authors presented in 1991 a detailed and exhaustive review of the academic literature about different dimensions for the concept of sustainable food production systems [8] . Thus, they found out that six major themes underpinning sustainability: environmental accounting, sustained yield, carrying capacity, production unit viability, product supply and security, and equity [8] .
Environmental accounting refers to biophysical limits for agricultural systems and has been presented as the most important theme for sustainability [8] . Sustained yield describes the group of conditions that would stabilize crop yields from year to year [9] . This theme was extended to agricultural activities from the forest sector. Carrying capacity refers to the maximum population size who could use a site without causing permanent damage to the natural environment. However, as Brklacich et al. pointed out, the estimation of population that may be supported by a particular site is affected by the interactions among a wide range of socioeconomic, behavioral, and biophysical factors. This way, "estimating population size which can be supported by a particular region is central to measuring the sustainability of food production systems" [8] (p. 7).
Production unit viability focuses on the performance and viability of individual farms. "The viability of farms is an important concern within the broader context of sustainable food production systems. Without adequate economic rewards for agricultural producers, it will be increasingly difficult for farms to remain in food production system" [8] (p. 8).
Product supply and security means the adequacy of food supply levels to meet the population minimal requirements for nutrition and satisfy cultural demands or dietary preferences. In fact, food security cannot be reduced to just one economic activity: food is a complex matrix that demands a holistic approach to capture the complexity of nutrition and its impact on health [10, 11] .
Equity refers "to fair access to production opportunities and a balanced distribution of production costs, goods, and services associated with resource use" [8] (p. 9). This way, it is a common requirement that enhancing prospects for sustainable food production must include conditions for improving living conditions for the least advantaged groups within society: "increasingly, a secure food supply that is accessible to all members of society is being recognized as a vital component of a sustainable food production system" [8] (p. 9).
There are authors who recognize there cannot be sustainability without inclusion. A system of food production cannot be sustainable if it is not equitable: if it does not meet the basic needs of all, and at the same time, it opens opportunities to improve their quality of life. Not doing so would mean being exposed to the problems of major migrations, geopolitical crises, and social conflicts [12] . Equity has also an intergenerational level of application. The concern is "meeting the needs of the present without compromising the ability of future generations to meet their own needs" [13] (p. 43). This is also recognized by Food and Agriculture Organization (FAO): the sustainability of an agricultural system implies ensuring food security and nutrition for all now and in the future [14] .
Brklacich et al. propose a definition of sustainable food production system: "an agri-food sector that over the long term can simultaneously: maintain or enhance environmental quality; provide adequate economic and social rewards to all individuals and firms in the production system; and produce a sufficient and accessible food supply" [8] (p. 10).
Keoleian and Heller [15] argue that improving the sustainability of food production systems requires a clear understanding of the relationships between the behavior of population consumption, food processing, distribution activities, and production practices. Thus, these authors conclude that an adequate understanding of the life cycle of the product is a very useful tool to understand the existing relationships between social needs, and social and natural processes. These relationships allow understanding those needs and the environmental impact of the satisfaction of said needs.
Another factor mentioned in the academic literature for the sustainability of the productive system is the impact of food on public health. The current concern is given by the appearance or reappearance of human diseases that are of zoonotic origin. Even the term One Health is used to refer to the essential relationship that exists between human health and animal health. In this sense, a practical recommendation is the reduction of the use of antibiotics in the care of animals [10] .
This multiplicity of social and productive factors implies that responsibility for the sustainability of food production systems does not rest solely with the state. Van Meijl, Ruben and Reinhard [12] argue that sustainability is everyone's job and that the business sector is called to participate in it, making inclusion and sustainability part of the company's core values. On the other hand, Verburg et al. [10] argue that food security is linked to government policies, that is, a strategic vision that looks at the long term, and therefore demands a governance approach: an adequate interaction between Sustainability 2018, 10, 4035 4 of 18 the state, the market and the civil society [14, 16] , and effective institutions to obtain good results in sustainable agricultural development strategies [14].
Prosperity
Prosperity has been conventionally defined as the economic growth, but this definition has not been able to account for the negatives environmental consequences, serious material impacts that compromise future possibilities and lack of opportunities for all. A prosperity focuses on few people, and founded on ecological degradation and steadily social injustice is not appropriated for a fair society [17] .
From this point of view, Jackson [18] has popularized a new approach of prosperity: the human beings flourishing, the achievement of greater social cohesion and higher levels of well-being while reducing their material impact on the environment.
Indeed, he accepts that prosperity has material dimensions to ensure adequate supply of food, shelter, clothing, water, etc. without an environmental degradation. But, he also explains that a human being is also affected by psychological and social dimensions. Thus, everyone needs a meaning and purpose in life, and to participate in building on the common good of one's community: working usefully, enjoying respect to other people, or voluntarism. In other words, a sense of community and meaningful work is essential: "ensures nutritional health, takes part in the life of the community, uses their education, finds worthwhile jobs, appears in public without shame, visit friends and relations" [19] (p. 15) .
This vision of prosperity may serve us to precise the most well-known and well-used dimensions of sustainability for food production systems: economic, social, and environmental. "The economic, social and environmental have been the most well-known and well-used pillars of sustainability" [20] (p. 13). For example, when Castellini [21] compared three poultry production systems, he defined the social dimension as labor safety, this is, he only took into account the impact of the different production processes on worker health, and not how those systems are socially affecting the whole society.
Methodology
The methodology used was the analysis of a case study that occurred in an emerging country. The access to official information and also the access to the most relevant actors of this case has allowed assuring the internal and external validity. In fact, each step of the analysis process has been documented to ensure its reliability [22] . The APA case study is located in Peru, a country in South America with an area of more than 1,200,000 km 2 and also with a complex geography (Figure 1 ).
The objective of the research has been to find out the variables that can ensure the sustainability of a food production system that contributes to the prosperity of low-income families of emerging countries, and the methodology used for this analysis has been the WWW framework.
WWP proposes a 'new approach' for sustainability and prosperity in postmodernity in rural and food production systems. Key to the WWP model is 'planning as social learning' and a 'new postmodern sensibility' [2, 23, 24] . The name Working With People was chosen to convey the need to overcome the traditional technical-economic vision of prosperity, and the need to focus on individuals' behavior and the context in which they work.
In 2016, the WWP framework has been validated as an instrument to analyze rural development, rural prosperity and resilience in a world of growing demands and limited resources. This validation was done under the international RETHINK research program supported by European Commission and funding bodies in 14 countries under the FP7 and the RURAGRI ERA-NET called RETHINK [3, 4] . "The research members of Rethink formed a multi-sectorial and inter-disciplinary Expert Panel to create the reporting guidelines on each theme. The Expert Panel provided research advice on effective strategies and ways of rural prosperity and established the common guidelines for the creation of questionnaires based on the methodological framework Working With People (WWP)" [3] (p. 87). The WWP model seeks to integrate expert knowledge with experienced knowledge, and also connect knowledge with action, but incorporating the values of the different participants of the flow of goods or services of any project [3] .
In this sense, this model considers behavioral competences and a solid ethical basis; contextual competencies; and technical competencies as key elements for the sustainability of a system that has an impact on the prosperity of a society [3] . This methodological framework goes beyond the technical-economic view, and integrates social learning processes in the analysis and the building of prosperity from three dimensions: ethical-social, technical-entrepreneurial and political-contextual. These three components interact through social-learning processes (Figure 2) , and include the four fields of a social-relationship system, as defined by Friedmann [25] : the political field, the public administration field, the private and entrepreneurial field, and finally the civil society field. The apparent simplicity of WWP involves a large social complexity [2] given the richness of the relationships and lessons that occur between the three components of the model. The WWP model seeks to integrate expert knowledge with experienced knowledge, and also connect knowledge with action, but incorporating the values of the different participants of the flow of goods or services of any project [3] .
In this sense, this model considers behavioral competences and a solid ethical basis; contextual competencies; and technical competencies as key elements for the sustainability of a system that has an impact on the prosperity of a society [3] . This methodological framework goes beyond the technical-economic view, and integrates social learning processes in the analysis and the building of prosperity from three dimensions: ethical-social, technical-entrepreneurial and political-contextual. These three components interact through social-learning processes (Figure 2) , and include the four fields of a social-relationship system, as defined by Friedmann [25] : the political field, the public administration field, the private and entrepreneurial field, and finally the civil society field. The apparent simplicity of WWP involves a large social complexity [2] given the richness of the relationships and lessons that occur between the three components of the model.
From the Political-contextual dimension, organizations involved ought to adapt their priorities and their projects in the context in which they work to achieve sustainable management [3] . This dimension covers the ability to make relations with political organizations and with the different public-administrations that enhance sustainable development and thereby foster the prosperity of rural areas and its agricultural communities. The design of modern strategies for the sustainability of a food production system requires social integration and anticipating the long-term trends affecting rural areas. The configuration of WWP strategies for the sustainability must ensure that organizational change processes and structural processes are generated to allow adaptation to the priorities of involved people, also working with actors from the political and public administration fields. WWP organization has, therefore, an instrumental character, to serve the population, and it is flexible and changing according to the learning and the new information generated. This way, the WWP organization becomes a living entity, which transmit values to society-from its ethical component-and is capable of influencing and changing political priorities and to work together to achieve sustainable management. This political-contextual dimension builds on the understandings of prosperity as capabilities for flourishing [18, 26] .
of goods or services of any project [3] .
In this sense, this model considers behavioral competences and a solid ethical basis; contextual competencies; and technical competencies as key elements for the sustainability of a system that has an impact on the prosperity of a society [3] . This methodological framework goes beyond the technical-economic view, and integrates social learning processes in the analysis and the building of prosperity from three dimensions: ethical-social, technical-entrepreneurial and political-contextual. These three components interact through social-learning processes (Figure 2) , and include the four fields of a social-relationship system, as defined by Friedmann [25] : the political field, the public administration field, the private and entrepreneurial field, and finally the civil society field. The apparent simplicity of WWP involves a large social complexity [2] given the richness of the relationships and lessons that occur between the three components of the model. The Technical-business dimension is oriented towards the generation of sustainable products and services for the society based on quality standards and providing environmental, social and economic benefits. From the point of view of social relations, this dimension corresponds to the private-entrepreneurial field, which comprises all activities of private initiative. The WWP project adopts a "business function"-as mobilizing human, economical, public, private resources-leading to the arrangement and negotiation between various actors and involves a commitment to assume and manage risk. This technical-business dimension exceeds economic imperative and include social and environmental criteria [27, 28] and multi-stakeholder business governance to creates rich social networks that allow new sustainable strategies [29] , recognizing that-given a diminishing marginal utility of goods-"more is not always better". Given this view, the merely commercial and financial aspects of WWP project are exceeded; it serves not only to achieve "tangible" benefits to care about the "intangible" benefits in the form of expansion of knowledge, and social and cultural aspects to develop sustainable solutions [2] .
And from the Ethical-social dimension considers the context of behaviors, attitudes, and values of people who interact throughout production processes. This component is identified with the social subsystem, consisting of all interpersonal relationships that are taking place within society. The ground of the social system that surrounds WWP project is to cover conduct and moral behavior of stakeholders and it sets out the "foundations" to make people, both from private and public fields, come to work together, with commitment, confidence and personal freedom [2] . The incorporation of ethics, means considering the project as not 'neutral', but based on an ideal of service and guided by values. This dimension integrates behavioral competences with ethics and values as appropriate elements to overcome potential moral conflicts related to the interested parties involved in the project [30] . The WWP project seen from this dimension tries to achieve the best for a greater number of people, especially the poorest people with few resources and the participation of the beneficiaries for the effective sustainable development and modernizing the farming practices, like sustainable food systems.
Finally, the integrating dimension of the three dimensions is social learning [25] . These dimension to ensure social learning processes among the different subsystems, which lead to learn from the real agents of change. The social learning process runs with the main assumption that all effective learning comes from the experience of reality change. The population affected by the project actively participates in planning, with their own behaviors, attitudes and values-ethical-social component-to promote and manage the WWP project. Therefore, it requires to generate actions directed to integrate the Sustainability 2018, 10, 4035 7 of 18 experienced knowledge [31] of the affected population, along with the planner's expertise, providing mutual learning. To do so, reliability is essential among the agents of the different social subsystems, generated from responsibility, a proper behavior, rigor, trustworthiness, and an open and consistent attitude [30] . Similarly, to ensure these social learning areas and processes, it requires to have a proper appreciation of values, defined as the ability to understand the inherent qualities of others and understand their points of view. This leads us again to say that ethics and behavior of people involved are the basis of WWP project.
According to the principles set up within the WWP framework, the analysis has been made from two types of data: qualitative and quantitative data. First, during the last six years there have been several interviews with the key actors of this intervention. In 2003, an interview was conducted with the Director of National Agrarian Health Service (SENASA), who previously was the head of Animal Health in 1996, and the person who represented SENASA at the beginning of the relationship with APA. Also, an interview was conducted with the person of APA who represented the association in that relationship. Additionally, another interview was undertaken with the CEO of APA. Then, to ensure full and complete participation of the different company sized members of APA, a fourth interview was carried out with one of the CEOs of the smallest company members of APA. In 2015, the CEO of APA was interviewed again. All of these interviews were recorded.
Then, in 2018, and in order to update the data for this research, a focus group was carried out with the President of APA; the CEO of APA; the person in charge of the market access project of APA (who was the first head of the national program of Poultry Health by SENASA, in 2004); and the head of the poultry and egg committee of APA. Then, a phone interview was conducted with the CEO of the leading company of the sector, and finally a last interview was carried out with the President and the CEO of APA.
For all of these in-depth interviews, semi-structured questionnaires were prepared. The questions were divided into the three dimensions of the WWP framework: territorial-contextual, technical-business, and ethical-social in order to recognize the key variables of the APA initiative on each one of these dimensions. The interviews were conducted face to face with the stakeholders involved.
Information was also obtained from previous investigations, statistics and official documents of the government of Peru, which were collected to examine the evolution of APA actions and their impact on the sustainability of a food production system that benefits the population of fewer resources in the country.
To ensure the internal validity of the case, a quantitative analysis was carried out based on the National Household Survey (ENAHO), which the National Institute of Statistics and Informatics (INEI) performs each year at the national level with the intention of measuring, individually and by family, different attributes of the population. This survey has modules on employment, health, income, expenses, consumption, among others, which have representation at the national, regional, rural, urban or geographical levels.
Specifically, Household Expenses module and the SUMMARY module for expenditures has been used. The data analysis software used has been STATA 15.0, and the methodology has had two parts: processing and calculation. The processing included the review and identification of the variables to be used and the household identifiers; the unification of the databases; and the creation of the necessary variables for doing the calculation. It also involved the estimation of the values of the different variables. In this way, as the sample is representative at a national level, the evolution of the average annual consumption of poultry by families between 2004 and 2017 were found for three segments: extremely poor, poor, and non-poor.
Regarding the limitations of the quantitative analysis, information is only available since 2004. On the other hand, the poverty categorization used by the INEI is based on the calculation of a poverty line linked to the monetary and non-monetary value of a basket of consumption appropriate to the circumstances of the respondent's region. The Case of the Peruvian Poultry Association (APA)
In 1998, the APA consisted of 13 contributing companies that accounted for more than 70% of the poultry production in Peru, however it included all the producer companies of poultry products in the country as members of the association. As part of its activities, the association held the representation of the companies of the sector before the government and organized, also collectively, several commercial campaigns. The factor that had most influenced the collective action was the success of the commercial campaign to spread the quality of the chicken raised in industrial farms.
In the years prior to 1998, companies in the sector had to face several crises: from a market of prices controlled by the State in the 1970s and 1980s, the market had switched to a system of free competition; the sector had stopped being exonerated the 18% of value added tax, an amount that had to be absorbed by the companies themselves, and that caused the bankruptcy of several of them. And finally, in 1996, the business association and twelve companies in the sector were accused of price agreements.
In 1998, the per capita consumption of poultry meat per year in Peru was 19.5 kg, and represented the main source of animal protein consumed by Peruvians: 46% of animal protein. In addition, the sector represented 1.16% of the national GDP, and 14.8% of the agricultural sector [32] .
It was in these circumstances that the APA board realized that poultry production and marketing was more than a simple exchange of consumer goods for an amount of money. If the need they were satisfying was a component of the prosperity of the Peruvian population, then they should act seeking the food and nutritional security of the entire population. With these concerns, they realized the importance of working to improve their productivity. Their main cost overrun was the expense caused by chicken diseases: drop in feed conversion, losses of chickens, and a high expenditure on medicines for chickens focused in carrying out a health control program. The APA board also considered that competition between companies in the sector would ensure the transfer of said savings to the consumer (Interview with the CEO of the leading company of the sector and interview with a member of the APA Board of directors in 1996).
In this way, the APA board decided to approach the National Agrarian Health Service (SENASA), the decentralized entity of the Ministry of Agriculture in charge of sanitary control. However, as SENASA did not have the poultry sector in its operational plan, it did not have the financial resources to run a vaccination program for domestic poultry, fowl and migratory birds. Therefore, the program had to be financed by private companies until public resources generated by a national sanitary regulation could be available. In this sense, it was also necessary to work on this regulation, which was estimated to go into effect in less than two years (Interview with the head of animal health of SENASA in 1996).
In these circumstances, the eight largest companies in the sector decided to finance this program for three and a half years, until the sanitary standard set a rate for all industrial poultry breeders (Interview with a member of the APA Board of directors in 1996).
Results: The Analysis of the Case Study under the WWP Framework
In order to demonstrate the research hypothesis of this work, the case study is analyzed under each one of the WWP dimensions: political-contextual; technical-business; and ethical-social. This analysis allows to identify the key variables and also to organize them systematically, so the model could be replicated in emerging countries. For this reason, first of all, the intervention's strategy has been drawn. Secondly, the key variables emerged from the different interviews conducted and the public information collected have been written down under the appropriate WWP dimension.
Political-Contextual Dimension: Conceptualization of the Intervention Strategy
A first key element of the intervention strategy of this case (Figure 3 ) has been the adequate definition of the problem: the main cost overrun is due to the lack of sanitary control in poultries that are outside industrial farms. A second key element was the definition of the territory. An important aspect of the sanitary control program is the definition of the scope. Initially, the poultry companies considered necessary only the attention of the farms adjoining their farms. However, the SENASA staff helped APA to understand that the risk came from any poultry that was in the country, so that the measures had to be extended to the entire national territory, including domestic farms which raise poultries for self-consumption or for small commercialization scale, fowl, and migratory birds (interview with the head of animal health of SENASA in 1996).
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A third key variable of this dimension has been the horizontal cooperation between the private companies in the sector. In 1998, APA had been in operation for 60 years, and the owners of the 13 associated poultry companies took an active part in the association. This horizontal cooperation was also manifested in the joint decision of the eight main companies in the sector to finance the vaccination program for three and a half years. "We started by asking the leader for his contribution, and when we had it, we told each of the rest if we could count on theirs because we already had the leader's contribution. Then each one said yes" (interview with an APA member of the Board of Directors in 1996).
Another key variable has been the public-private cooperation between APA and SENASA. Until 1996, there was no articulation between the companies in the sector and SENASA. Each one did his tasks according to his best criteria. The industrial farms worried about the running of their business, and they did not allow any public official to enter their facilities or share their information. In addition, as the international cooperation agencies did not grant loans for assistance to the poultry sector, in the annual plans of SENASA there was no such sector. And since the evaluation of public officials is based on compliance with the objectives and goals included in their annual plans, there was no reason to think about a health control program for the poultry sector. This cooperation required several attempts and efforts of the directors of both institutions. The Head of Animal Health of SENASA in 1996 commented: "It took two years of meetings and constant conversations between APA and SENASA to build trust and find a common vision for the future" (interview with a member of APA Board of directors in 1996 and the Head of Animal Health of SENASA in 1996).
Other key element of the intervention strategy was to give prominence to the direct people in charge: SENASA, who was in charge of the direction and management of the vaccination program for domestic and combat poultries, and migratory birds. The last key perspective of this dimension has been the articulation of the four social actors: the business sector, public administration, the political sphere, and civil society. This articulation was essential for the design and promulgation of the national sanitary control system with an international standard, that was given in 2007. The promulgation of this norm signified an articulation plan, which had as its origin, the work between APA and SENASA (Interview with the general director of Animal Health of SENASA in 1996). The Figure 4 shows the most important events during all the process. Source: SENASA data. Own elaboration.
The last key perspective of this dimension has been the articulation of the four social actors: the business sector, public administration, the political sphere, and civil society. This articulation was essential for the design and promulgation of the national sanitary control system with an international standard, that was given in 2007. The promulgation of this norm signified an articulation plan, which had as its origin, the work between APA and SENASA (Interview with the general director of Animal Health of SENASA in 1996). The Figure 4 shows the most important events during all the process. In this way, from the perspective of the planning of the public sphere, the intervention has been characterized by having two complementary movements. A bottom-up movement: the private initiative at the beginning of the intervention, typical of Social Learning planning model [25] and a top-down movement: the securing of public recourses and the action of SENASA, typical of Policy Analysis planning model [25] . The WWP model [2] proposes that in order to ensure the sustainability of an intervention in a given territory, both planning models are required.
Technical-Business Dimension: Results and Sustainability of the Production System
Regarding the technical-entrepreneurial dimension, the relevant variables have been the generation of a sanitary control system and a series of actions to improve the productivity of the sector. For the Head of Animal Health of SENASA in 1996, the most significant result of this intervention has been the generation of a sanitary control system that was defined with the new poultry health regulation, which was enacted in November 2007.
For the generation of this health control system, the initial financing of the largest companies in the sector played a relevant role. However, the sustainability of this system depends in a determining way on public resources that are generated from a mandatory rate for all industrial farms.
The improvement of productivity is also a consequence of geo-referencing all of the 1500 poultry farms in the country; the nationwide enumeration of the 45,000 domestic farms and fowl breeders; the annual vaccination of approximately 2 million domestic poultries; the surveillance of poultries in small farms, domestic breeding and migratory birds of 11 wetlands.
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Declaration as free avian influenza country In this way, from the perspective of the planning of the public sphere, the intervention has been characterized by having two complementary movements. A bottom-up movement: the private initiative at the beginning of the intervention, typical of Social Learning planning model [25] and a top-down movement: the securing of public recourses and the action of SENASA, typical of Policy Analysis planning model [25] . The WWP model [2] proposes that in order to ensure the sustainability of an intervention in a given territory, both planning models are required.
Technical-Business Dimension: Results and Sustainability of the Production System
Another relevant technical variable for the sustainability of this production system has been a feature of the system that companies in the sector have known how to hold: the short value chain. The Peruvian market has always been characterized by consuming only the chicken that has been benefited on the same day. This causes that in Metropolitan Lima, a city of 9 million inhabitants, daily benefit and distribute between 750,000 and 1,000,000 chickens in the 7195 poultry sale stalls, in a window of time that only goes from 3:30 a.m. at 8:00 a.m. (interview with the President of APA in 2018; interview with a poultry distributor and owner of sale stalls) [33, 34] .
In relation to 1998, the production of poultry meat has multiplied by 5.8, as shown in Figure 5 . At the same time, annual per capita consumption has gone from 19.5 kg in 1998 to 50.52 kg in 2017 ( Figure 6) ; and in that period, it has been the animal protein that has shown the most internal consumption (Figure 7) . Another relevant technical variable for the sustainability of this production system has been a feature of the system that companies in the sector have known how to hold: the short value chain. The Peruvian market has always been characterized by consuming only the chicken that has been benefited on the same day. This causes that in Metropolitan Lima, a city of 9 million inhabitants, daily benefit and distribute between 750,000 and 1,000,000 chickens in the 7195 poultry sale stalls, in a window of time that only goes from 3:30 a.m. at 8:00 a.m. (interview with the President of APA in 2018; interview with a poultry distributor and owner of sale stalls) [33, 34] .
In relation to 1998, the production of poultry meat has multiplied by 5.8, as shown in Figure 5 . At the same time, annual per capita consumption has gone from 19.5 kg in 1998 to 50.52 kg in 2017 ( Figure 6) ; and in that period, it has been the animal protein that has shown the most internal consumption (Figure 7 ). Another relevant technical variable for the sustainability of this production system has been a feature of the system that companies in the sector have known how to hold: the short value chain. The Peruvian market has always been characterized by consuming only the chicken that has been benefited on the same day. This causes that in Metropolitan Lima, a city of 9 million inhabitants, daily benefit and distribute between 750,000 and 1,000,000 chickens in the 7195 poultry sale stalls, in a window of time that only goes from 3:30 a.m. at 8:00 a.m. (interview with the President of APA in 2018; interview with a poultry distributor and owner of sale stalls) [33, 34] .
In relation to 1998, the production of poultry meat has multiplied by 5.8, as shown in Figure 5 . At the same time, annual per capita consumption has gone from 19.5 kg in 1998 to 50.52 kg in 2017 ( Figure 6) ; and in that period, it has been the animal protein that has shown the most internal consumption (Figure 7 ). On the other hand, in Figure 7 it can also be seen that the greater demand for poultry meat has not been at the expense of the consumption of the other sources of animal protein: it is a higher consumption for people who already consumed poultry or the consumption by people who previously had not consumed any type of animal protein.
Regarding the impact that this intervention has had on populations with fewer resources in the country, Table 2 shows the comparison of the evolution of the average consumption of poultry meat for extremely poor, poor, and non-poor households between 2004 and 2017. The three segments substantially increase their consumption: the extremely poor segment has an increase of 250%; the one of poor, 27%; and the one of non-poor, 20%. The greatest impact of this production system is precisely in improving the diet of the population with the least resources in the country. Source: Own elaboration since National Household Survey (ENAHO) data.
In the extremely poor segment, the positive impact has also occurred in the subsistence family economies of the rural areas of the country. These families usually raise poultry in order to have a product that they can commercialize in case of facing an illness or a special celebration. As the sanitary control program has had a national scope, these families have been also benefited, because the program has reduced the mortality of their chickens (Interview with a member of the APA Board of directors in 1996). On the other hand, in Figure 7 it can also be seen that the greater demand for poultry meat has not been at the expense of the consumption of the other sources of animal protein: it is a higher consumption for people who already consumed poultry or the consumption by people who previously had not consumed any type of animal protein.
Regarding the impact that this intervention has had on populations with fewer resources in the country, Table 2 shows the comparison of the evolution of the average consumption of poultry meat for extremely poor, poor, and non-poor households between 2004 and 2017. The three segments substantially increase their consumption: the extremely poor segment has an increase of 250%; the one of poor, 27%; and the one of non-poor, 20%. The greatest impact of this production system is precisely in improving the diet of the population with the least resources in the country. In the extremely poor segment, the positive impact has also occurred in the subsistence family economies of the rural areas of the country. These families usually raise poultry in order to have a product that they can commercialize in case of facing an illness or a special celebration. As the sanitary control program has had a national scope, these families have been also benefited, because the program has reduced the mortality of their chickens (Interview with a member of the APA Board of directors in 1996).
On the other hand, Figure 8 shows the evolution of the problem of anemia and child malnutrition, detailing its effect in the rural area. The improvement and positive evolution of the ratios of anemia and chronic child malnutrition in Peru are due to a series of activities carried out by the State to improve the living conditions of children: supplementing the infant diet with micronutrients; better control of their development; vaccination and education campaigns. But to these activities, greater access to food must also be added. The Demographic and Family Health Survey shows that in 2004 the percentage of infants who received some type of animal protein was 61%; the year 2013, 65.8%; and the year 2017, 69.8% in nursing infants and 94% in non-nursing infants [35] . On the other hand, Figure 8 shows the evolution of the problem of anemia and child malnutrition, detailing its effect in the rural area. The improvement and positive evolution of the ratios of anemia and chronic child malnutrition in Peru are due to a series of activities carried out by the State to improve the living conditions of children: supplementing the infant diet with micronutrients; better control of their development; vaccination and education campaigns. But to these activities, greater access to food must also be added. The Demographic and Family Health Survey shows that in 2004 the percentage of infants who received some type of animal protein was 61%; the year 2013, 65.8%; and the year 2017, 69.8% in nursing infants and 94% in non-nursing infants [35] . It should also be mentioned that the national health system implemented by the APA initiative has resulted in a decrease in the consumption of antibiotics to combat poultry diseases. This decrease in the use of antibiotics improves the safety of this protein source (Interview with the President of APA 2018).
The Head of Animal Health of SENASA in 1996 also commented that thanks to this joint work between APA and SENASA, avian influenza did not enter Peru, despite having appeared in Chile and Colombia. As a result of this, the declaration of an avian influenza-free country was given in June 2005, and the possibility of entering the Japanese market in December of that same year.
Carranza [36] , former Minister of Economy of Peru, pointed out that there have been few sectors in the Peruvian economy that have gained this level of productivity. In a national conference, he explained the poultry sector has been able to manage external shocks, to improve the food safety conditions and to work together with the public sector.
The sustainability of this food production system is manifested in the results obtained in the production of poultry meat in the last 20 years; in the increase of the animal protein consumption of the populations of fewer resources; in improving the safety of this protein source; and in the impact it has had on the prosperity of society.
Ethical-Social Dimension
This dimension has been present in a transversal way throughout the intervention, however, the social awareness that has had the largest companies in the sector has been essential. Several authors suggest that business associations are instruments to face similar problems in several companies [37] [38] [39] [40] [41] [42] . On the other hand, as the cooperation between them in a common objective to the sector, it does not mean that each company does not maintain its own competitive objectives, these common interests can respond to strategies that benefit only the dominant companies in the industry [43] . It should also be mentioned that the national health system implemented by the APA initiative has resulted in a decrease in the consumption of antibiotics to combat poultry diseases. This decrease in the use of antibiotics improves the safety of this protein source (Interview with the President of APA 2018).
This dimension has been present in a transversal way throughout the intervention, however, the social awareness that has had the largest companies in the sector has been essential. Several authors suggest that business associations are instruments to face similar problems in several companies [37] [38] [39] [40] [41] [42] .
On the other hand, as the cooperation between them in a common objective to the sector, it does not mean that each company does not maintain its own competitive objectives, these common interests can respond to strategies that benefit only the dominant companies in the industry [43] .
In this sense, the performance of the APA has had a different objective. Moved by a social sensibility, the association has acted focused in the search of the prosperity of the Peruvian population with fewer resources. The CEO of the leading company commented: "If we could do something to contribute to prosperity of people with fewer resources, we had to act on it. It is an important food for people" (Personal phone interview).
So that they asked themselves how they should manage this business. What objectives should companies pursue in the sector? and what specific actions could be promoted from the APA to contribute to the improvement of families with few nutrition resources? (Interview with the President of the APA in 2018).
This interest for contributing to prosperity of the national population also was concerned to some of the SENASA officials. The head of Animal Health of SENASA in 1996 commented that he was one of those who considered that public administration should be involved with the private sector in the sanitary control of the poultry sector: "the agrarian health is a public good, and it claims pretty much that all of us work for it. It is about serving society as a whole" (Interview with the head of Animal Health in 1996).
On the other hand, this cooperation did not alter competition among companies in the sector: Carranza [36] , argues that it has been a highly competitive sector. In addition, these measures did not harm small companies in the sector either. Referring to the mandatory rate for industrial farms, the general manager of one of the small companies of APA commented: At the beginning, there were many interpretations. Some of the directors of small businesses thought it would be restrictive for small companies. However, it was finally seen as a self-assessment, in order to regulate ourselves, and be more competitive. And he added: "the disease eradication program was not a measure of the dominant companies in the sector to prevent the growth of small ones. There was no bad intention. SENASA regulated and ordered the sector" (Interview with the general manager of a small associated company).
Discussion
The objective of this research has been to analyze the case of the APA initiative in order to draw the key variables which have to be taken in account to create a sustainable food production system, that impacts positively on the prosperity of low-incomes families in emerging countries. For this reason, the research question was set as what kind of strategy can assure the sustainability of a food production system which impacts the prosperity of low-resources people in an emerging economy.
The literature review has suggested to start out our analysis for the sustainability of a food production system using the definition proposed by Brklacich et al.: "an agri-food sector that over the long term can simultaneously: (1) maintain or enhance environmental quality, (2) provide adequate economic and social rewards to all individuals and firms in the production system, and (3) produce a sufficient and accessible food supply" [8] (p. 9).
Also, this analysis considers the definition of prosperity proposed by Jackson [18] and the theoretical framework of WWP. Thereby, the analysis of this study case allows plotting the main features of a strategy for the sustainability of a food production system targeting the prosperity of low-income populations in an emerging country. Now, we are going to discuss these features of this strategy. First, the strategy starts out from a food production system which is itself environmentally friendly. Broiler poultry is the most environmentally efficient livestock among lamb, beef cattle, eggs, swine, dairy (milk), and turkey. "chicken broiler is the most efficient with an input of 4 kcal of fossil energy per 1 kcal of broiler protein produced" [1] . Beef cattle varies between 20:1 and 40:1 and lamb raises up to 57:1 [1] . Also, producing 1 kg of beef requires about 43,000 L of water. In contrast, 1 kg of broiler chicken can be produced with 2.6 kg of grain, which requires approximately 3500 L of water [1] .
Comparing the animal protein consumption of fossil energy to the plant protein consumption (1 kcal of animal protein requires approximately 10 times the energy expended to produce 1 kcal of plant protein) [1] , Pelletier criticizes the statement of environmentally friendly given to the poultry livestock, and suggests to promote the consumption of plant [44] . However, as Pimentel also mentions, "it should be noted that animal protein is 1.4 times more nutritious for humans than plant protein" [1] . Thereby, for emerging countries where there are high levels of malnutrition, especially in rural areas, the broiler chicken should be accepted as an adequate supply of animal protein.
According to Van Mejil, Ruben and Reinhard [12] , sustainability should be everyone's job and the business sector should be called to participate in it. The study case shows precisely this participation from the beginning of the initiative. Also, the companies' core values have been the engine of this initiative which has pursued the prosperity of the low-income people of the country.
Thereby, the study case shows that an initiative of business companies can lead to the creation of a sustainable food production system. This private initiative should satisfy some conditions:
First, sustainability and prosperity require a change of mentality in business men that allows them to establish public-private partnerships and links with civil society. Herrero et al. state that "business as usual investments in agriculture, although necessary are unlikely to deliver sustainable solutions as the world rapidly change" [45] (p. 822). The aim of that initiative should be the prosperity of the whole society, especially the low-income resource people.
Thereby, the social dimension of sustainability should concern the prosperity of society. For example, when Castellini [21] presents his comparative analysis of three poultry production systems, he considers labor safety as the social dimension of sustainability. Instead, the link between sustainability and prosperity allows understanding that a sustainable food production system cannot be built over an unfair social system [17] , but over one which allows the human flourishing of the whole society [18] .
Second, the initiative should accomplish adequately three dimensions: ethical-social, technical-business and political-contextual.
From the ethical-social dimension, it can be affirmed that in the strategy of the APA, this component plays an essential role both in the concept of the initiative and in its execution. Interpersonal relationships and behaviors lay the foundations for the managers and partners of the APA-together with other actors from the public and private spheres-to work and advance together towards the design of a strategy that ensures the sustainability of the production system of foods that impact on the prosperity of populations with fewer resources. These processes allow improving people's abilities and competencies, with ethics and values as fundamental elements to overcome possible moral conflicts and to work as a team.
This ethical requirement is according to the Brklacich, Bryant and Smit statement of their three-dimensional definition of sustainable food production system (SFPS): "by casting this three-dimensional definition for a SFPS in the context of long-term goals for agricultural land use and food production, the equity perspective transcends all the three dimensions [8] (p. 10).
APA has developed a strategy that influences the technical-business dimension of sustainability and prosperity, allowing the creation of a solid business structure that generates goods and services to society and the most vulnerable populations. The initiative has allowed to the companies to reduce production costs by cutting inefficient expenditures in medicines for poultry, and also by decreasing the number of death birds by pests. And this savings has been translated to consumer by decisions of the main companies and the high competition among all the companies in the sector. Thereby, the strategy has achieved a considerable increase of the broiler chicken market: the annual consumption has raised from 19.5 kg/hab in 1998 to 50 kg/hab.
Thus, the strategy of the APA has firstly ensured the accomplishment of the second dimension of the Brklacich et al. definition of SFPS: provide adequate economic and social awards to all individuals and firms in the production system; and secondly, to fulfill simultaneously the third dimension of their definition: produce a sufficient and accessible food supply.
The study case, thereby, has accomplished the three components proposed in the Brklacich, Bryant and Smit definition of SFPS. However, the analysis of the APA experience with the theoretical WWP framework permits finding out unnoticed key variables for the Brklacich et al. definition of SFPS. This is the political-contextual dimension of the WWP framework.
The strategy of APA to ensure the sustainability of food production systems and generate prosperity also has an important political-contextual dimension, contributing to a strategic vision of its activity of territorial scope. From this dimension, the APA improves the sustainability of its food production system by complementing the actions of the business sector and public administration. These synergies and complementarities are especially effective when carried out from alliances based on trust, commitment, and reliability among partners, creating favorable environments for good governance of policies. The capacities of the managers of these associations to establish interrelations and negotiations between agents (public and private) of different levels (regional, national or international) and to form strategic alliances, is a key factor for sustainability and prosperity. The experience of the APA has generated horizontal cooperation between companies and cooperation between the business sector and the public sector, which have been relevant to the sustainability of their food production system.
In this way, the results confirm the need for a balance between the different dimensions of the strategy: ethical-social, technical-business, and political-contextual to ensure the sustainability of food production systems that affect the needs of populations with fewer resources.
Finally, the results also confirm the need for a balanced action among the different social actors to lead to effective solutions to problems. In general, the case shows that a private initiative, business or social, can solve a social problem. Therefore, from an academia perspective, it would be advisable to propose the generation of more private initiatives that focus on solving social problems.
Conclusions
The sustained success of this business association is achieved when, in addition to generating profitability in the associated companies, other values are generated that affect the improvement of the quality of life of people. The companies incorporate social and environmental values, and guarantee a means of subsistence for producers and businessmen, and cover the needs of the population.
The case of APA provides lessons of experience for the transformation of the conventional systems of government of the business associations, towards a greater sustainability. In other words, when businesses focus on the prosperity of low-income populations in an emerging country, a sustainable system of food production can be generated, and then positively impact the prosperity of these populations. The formation of a business association (APA) from the WWP model has managed to generate a food production system that affects the three dimensions necessary to ensure sustainability and prosperity.
The case study shows that an initiative of an association of companies can generate a sustainable system of food production when considering the three dimensions of the WWP model: political-contextual, technical-business, and ethical-social. In this way, it tries to answer the challenge posed by Brklacich et al.: "the design and implementation of analytical systems that can readily consider environmental, cultural, and economic conditions of particular region and simultaneously measure the implications of alternative futures for environmental quality, food supplies, and the well-being of individual producers" [8] Funding: This research was funded by Universidad de Piura. PAD Escuela de Dirección. We propose to APA to fund the APC.
